Adenosine, L-AP4, and baclofen modulation of paired-pulse potentiation in the dentate gyrus: interstimulus interval-dependent pharmacology.
Paired-pulse potentiation of the glutamate-mediated excitatory postsynaptic potential (EPSP) recorded in the dentate gyrus molecular layer is thought to be mediated presynaptically. It is known that the activation of adenosine (A1) and GABAB receptors results in the reduction of glutamate release in the dentate molecular layer via presynaptic mechanisms. To examine possible modulatory roles of these receptors on paired-pulse potentiation, we examined the effects of adenosine and baclofen (a GABAB agonist) on paired-pulse potentiation using extracellular recording from the lateral perforant path in rat hippocampal slices maintained in vitro. We compared these effects with those of L-alpha-amino-4-phosphonobutyric acid (L-AP4) over a wide range of interstimulus intervals (ISIs). L-AP4 enhanced paired-pulse potentiation over the full range of ISIs tested (40-800 ms), whereas adenosine enhanced paired-pulse potentiation only at ISIs of 40-100 ms. In contrast, baclofen reduced paired-pulse potentiation only at ISIs of 400-800 ms. Furthermore, baclofen increased the amplitude of lateral perforant path field potentials, previously reported to be baclofen-insensitive. These results suggest that paired-pulse potentiation can be modulated through the activation of adenosine and baclofen receptors, indicate that this modulation is dependent on ISI, and show that there are at least two pharmacologically separable components of paired-pulse potentiation in the dentate gyrus.